We hypothesized that the brain-protective effect of hyperbaric oxygen (HBO) preconditioning in a transient global cerebral ischemia rat model is mediated by the inhibition of early apoptosis.
Introduction
Hyperbaric oxygen preconditioning has been shown to have neuroprotective effects against focal and global cerebral ischemia (Xiong et al., 2000; Wada et al., 2001) . It has been proposed as a preconditioning treatment to prevent brain injury during major surgery (Wada et al., 2001) . However the mechanism is not fully understood and more evidence is needed for HBO treatment to be accepted clinically (Prass et al., 2000) .
The majority of studies examined HBO preconditioning effects on a delayed brain injury (Wada et al., 1996) that involves cell death in CA1 and layers 2 and 5 in the cerebral cortex occurring at least 12 h after global ischemia (Lipton, 1999) . However, the substantial benefit of HBO may occur in the early phase after ischemia, which, in turn, may be critical to the outcome of the protection against delayed brain injury. Additionally, the impact of HBO preconditioning on cortical damage has been investigated with less scrutiny than the effect on hippocampal cell death, despite established sensorimotor neurological deficits that occur acutely after global cerebral ischemia (Block, 1999) .
HBO preconditioning should have a powerful anti-apoptotic effect as apoptosis is a dominant form of hippocampal cell death after global cerebral ischemia (Nitatori et al., 1995) . Apoptosis has not yet been shown to occur in the early phase after global ischemic insult despite studies showing acute caspase activation, highly indicative of apoptotic pathway (Krajewska et al., 2004) . Thus, hyperbaric oxygenation preconditioning may have an effect on early apoptosis but has yet to be examined for such an effect.
Neutrophins are candidate genes underlying effects of HBO preconditioning. In the brain HBO can induce brain derived neurotrophic factor (BDNF) (Chavko et al., 2002) whereas HBO preconditioning has been shown to induce neurotrophin receptor p75 NTR (Hirata et al., 2007) . Downstream effects of BDNF may involve a suppression of p38/MAPK activity by inhibiting p38/ MAPK phosphorylation (Yamagishi et al., 2003) . p38/MAPK qualifies as fast-response signal as it is activated in vulnerable neurons within minutes after global cerebral ischemia (Sugino et al., 2000b) . Apoptosis through p38/MAPK is induced along pathways involving the transcriptional factor AP-1, p53 phosphor-
